Sedation is often used to improve comfort, reduce anxiety, stress and facilitate nursing care of critically ill patients in the intensive care unit (ICU). However, recent evidence suggests that sedation is often overused 1 . Many traditional sedative agents, such as opioids and benzodiazepines, may have unpredictable and prolonged duration of action in critically ill patients 2, 3 , and may increase the risk of delirium and long-term cognitive impairment 4, 5 . Although some new sedative and analgesic agents, such as remifentanil and dexmedetomidine, have some potential advantages over the traditional sedative agents, their effects on important clinical outcomes remain uncertain 6, 7 . Daily sedation interruption may potentially reduce the problem of over-sedation and avoid unnecessary accumulation of sedative drugs and their active metabolites 2, 3, 8 . Recent evidence suggests that this strategy may potentially reduce duration of mechanical ventilation 8 , length of ICU stay 9 and one-year mortality 9 , and is not associated with any long-term psychological complications 10 . The risk of rebound agitation during sedation interruption leading to removal by the patient of medical devices, such as endotracheal tube or central venous catheter, remains a major concern 11, 12 . As such, many clinicians and randomised controlled trials on sedative agents have not adopted daily sedation interruption as part of their sedation management protocols 6, 7, 12 . We hypothesised that daily sedation interruption may be safe and able to shorten the duration of mechanical ventilation when compared to the traditional practice of continuous sedation without daily interruption. A meta-analysis was conducted to assess the risks and benefits of daily sedation interruption in critically ill adult patients.
METHODS
Two used: "sedation" or "sedative", with "interruption", "suspension", "intermittent", "awakening" or "cessation," with "critically ill", "trauma", "sepsis", "burns", "ventilation", "intensive care" and "critical care". The search was limited to clinical trials, letters, editorial reviews or randomised controlled trials without any language restrictions. The reference lists of related editorials, reviews and original articles identified were searched for relevant trials. Finally the websites of the International Network of Agencies of Health Technology Assessment in Health Care were searched to ensure all suitable trials were included.
Only randomised controlled trials comparing daily sedation interruption with no daily sedation interruption in critically ill adult patients (>18 years old) were included. Studies that compared two different sedative agents with both groups also using daily sedation interruption were excluded. Two reviewers examined all identified trials to confirm they fulfilled the inclusion criteria, and recorded the trial characteristics and outcomes independently, using a pre-designed data abstraction form. This abstraction form was used to record information regarding the quality of the trial such as allocation concealment, randomisation method, blinding of treatment and inclusion and exclusion criteria. The grading of allocation was based on the Cochrane approach, that is, adequate, uncertain or clearly inadequate. All publications of a study were retrieved and data extracted. There was no disagreement between the two independent reviewers in the data abstracted.
Statistical analysis
The duration of mechanical ventilation and risk of removal of endotracheal tube by the patients (selfextubation) were the main outcomes of this study. Other outcomes included risk of requiring tracheostomy, re-intubation within 48 to 72 hours after extubation, removal of central venous catheter by the patients, length of ICU and hospital stay and hospital (or day-28) mortality. Categorical outcomes were reported as odds ratio (OR) with 95% confidence interval (CI), using a random effects model; continuous outcomes were reported as weighted-mean-difference (WMD), also using a random effects model.
The presence of heterogeneity between trials was assessed by the chi-square statistics and the extent of 
RESULTS

Study characteristics
A total of five randomised controlled trials involving 699 critically ill adult patients were identified and subject to meta-analysis ( Figure 1) 8,9,14-16 . Two studies had more than one publication 8, 9 and the data of all publications of each study were extracted and analysed as one study in this meta-analysis. All studies were published in English, with one study conducted in Greece 6 and four studies conducted in North America 8, 9, 14, 15 . Two studies included a mixture of critically ill surgical and medical patients 14, 15 and three studies included critically ill medical patients only 8, 9, 16 . All studies used opioids for analgesia, one study used midazolam as the sole sedative agent 15 and four studies used a mixture of benzodiazepines and propofol as the sedative agents 8, 9, 14, 16 . The overall quality of the studies was modest. Four studies had adequate allocation concealment 8,9,14,15 , lost to follow-up was less than 15% in all studies, but no study was blinded. The details of the included trials including their sedation protocols are described in Table 1 .
Main outcomes
There was significant heterogeneity in the duration of mechanical ventilation ICU (I 2 =71%) and risk of removal of endotracheal tube by the patients (I 2 =49%) between the included studies, and when pooled, daily sedation interruption was not associated with a reduction in duration of mechanical ventilation (WMD 0.72 days, 95% CI -2.49 to 3.92; P=0.66) (Figure 2 ) or increased risk of removal of endotracheal tube by the patients (OR 1.3, 95% CI 0.41 to 4.10; P=0.65) (Figure 3 ).
Other outcomes
Daily sedation interruption was associated with a reduced risk of requiring tracheostomy (OR 0.57, 95% CI 0.35 to 0.92, P=0.02; I 2 =3%) ( Figure 4 ) but not re-intubation within 48 to 72 hours after extubation (OR 0.98, 95% CI 0.55 to 1.78, P=0.96; 
Sensitivity analysis
Using one-year mortality data of the largest study in the mortality analysis also did not change the overall mortality outcome of this meta-analysis (OR 0.79, 95% CI 0.51 to 1.21, P=0.28; I 2 =38.4%).
DISCUSSION
Our results showed that daily sedation interruption appears to be safe, and may reduce the risk of requiring tracheostomy in critically ill adult patients. The total number of patients randomised in the pooled trials was, however, small and many outcomes were associated with significant heterogeneity.
Although over-sedation may be harmful 8, 17, 18 , some forms of sedation will remain essential for many critically ill patients during their stay in the ICU. Daily sedation interruption has been recommended as one possible way to reduce the risk of over-sedation to improve patient outcomes 19 . However, apart from reducing the risk of requiring tracheostomy, we could not confirm the theoretical advantages and encouraging results of daily sedation interruption in this meta-analysis. There are a few possible explanations. First, the total sample size of this meta-analysis is still small (n=699), and as such we cannot exclude a type II error in concluding that daily sedation interruption is not effective in reducing duration of mechanical ventilation or length of ICU stay. Second, it has been hypothesised that patients with drug or alcohol dependence may not tolerate daily sedation interruption possibly due to withdrawal syndrome 16 . A difference in prevalence of drug or alcohol dependence in the pooled studies may explain some of the heterogeneity between the studies and why daily sedation interruption may not be beneficial in some patients 16 . Third, all the pooled studies were relatively small, and hence prone to type I error and publication bias. Further analysis of publication bias with a small number of pooled studies is, however, difficult and inaccurate 20 . Furthermore, only one study used a daily screening test to ensure patients 
